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Background: Undersized mitral annuloplasty (UMAP) has become the preferred surgical procedure to relieve functional mitral regurgitation (MR). 
The new St. Jude Medical Rigid Saddle Ring (RSAR) was designed to address the particular peculiarities of saddle shape remodeling. The aim was 
to evaluate the direct effects of UMAP with RSAR on mitral valve geometry in patients with functional MR using real-time three-dimensional trans-
esophageal echocardiography (RT3DTEE).
Methods: Of 91 patients with functional MR (3+ to 4+) since 2004, we studied 14 patients (age 67±7 years, LVEF 31±7%) undergoing UMAP 
using RSAR. Each underwent diagnostic RT3DTEE examinations (iE33, Philips) before and after surgery. Using RT3DTEE images and the software 
system (REALVIEW), 3D images of the mitral annulus and leaflets were reconstructed for quantification. In addition to conventional parameters (end-
diastolic diameter: EDD, end-systolic diameter: ESD, LVEF, and MR grade), we assessed annular area, annular height (AH), antero-posterior diameter, 
inter-commissural width (CW), tenting length, tenting volume, and the ratio of AH to CW (AHCWR) at end-systole.
Results: Following UMAP, LVEDD, LVESD, and LVEF remained unchanged (70±8 to 64±14mm; 61±7 to 56±14mm; 31±7 to 33±10%; p>.05, 
respectively), while the severity of MR significantly improved (3.4±0.8 to 0.7±0.7, p<.05). Annular area, antero-posterior diameter, tenting length, 
and tenting volume significantly decreased after the operation (11±3 to 5±1 cm2; 35±4 to 22±4 mm; 9±4 to 5±2 mm; 3±2 to 2±1 cm3; p.05), 
while inter-commissural width significantly decreased (38±6 to 27±2 mm, p<.05), resulting in an increase in AHCWR after the operation (9±3 to 
13±4 %, p<.05).
Conclusions: Quantitative description of mitral valve configuration using the custom software system and RT3DTEE showed that UMAP decreased 
mitral leaflet tethering and effectively modified the mitral annular saddle shaped geometry, with relieving MR.
